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Cut  rent  nd  f uturu  charge  re  iairei..<  aits  which  vi.ll  necessitate  us<  of  nitro- 
cellulose tul«*s  are  the  8 inch  Ml 88  i ‘>5MM,  V1'03  155MM,  XM211  and  the  155MM  M119 


w»  upons . 

Of  f aramounf  interest  in  proposing  '.r-iral  windinq  procedures  for  the  produc- 
tie:.  of  i miter  tubes  i the  promise  of  'onsistent  malitv  in  the  fabricated  items 
and  cost  effectiveness.  . The  molding  procedures  currently  employed  to  manufacture 
i miter  talus  ’equire  substantial  investment  in  capital  equipment  with  production 
rates  that  are  much  lower  than  can  be  achieved  by  commercial  tube  winders. 

Tin  tut  ■?  wi  riding  method  proposed  by  Lory  Industries  for  development  utilises 
nitrocellulose  paper  produced  on  commorci.il  paper  mill  machinery.  Therefore,  the 
igniter  tubes  manufactured  by  commercial  spiral  winding  techniques  would  be  pro- 

.1  from  a basic  material  with  a promised  uniformity  and  quality, made  possible 
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bv  decades  of  experience  in  the  manufacture  of  commercial  paper  sheet  products. 


TECHNICAL  SECTION  : 


Thor-  are  two  main  areas-  of  techrti'  cl  effort  which  must  be  addressed  in  accom- 
plishing the  tasks  set  forth  in  the  Scope  of  Work  delineated  this  contract. 

1 . Development  of  an  economical  production  process  by  spiral 

wrapping  for  the  fabrication  of  igniter  tubes  from  energetic 
nitrocellulose  paper. 

U>  velopmerit  of  suitable  adhesives  or  bonding  agents  that  would 
!•  employed  in  the  lamination  procedures  involved  in  spiral  wind- 
ing layers  of  energetic  nitrocellulose  paper  into  a finished  tube 
product . 

In  tlv  internet  of  making  this  report  as  brief  as  possible,  wo  shall  not 


X 
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should  bo  sufficient  to  know  that  Lory  Industries  in  at  present,  producing  incre- 
ment, containers  from  flat  sheet  nitrocellulose  paper  stock.  The  nitrocellulose 
sheet  stock  utilized  in  the  fabrication  of  increment  containers  is  admittedly 
slightly  different  in  formula  than  would  be  utilized  to  produce  ierniter  tubes. 

The  basic  material  from  which  we  fabricated  the  4"  tubes  is  manufactured  on 
conventional  paper  making  equipment  by  commercial  or  institutional  facilities 
experienced  in  the  production  of  high  quality  sheet  paper  stock.  At  the  present 
time  our  main  source  of  supply  for  the  basic  paper  stock  is  the  Herty  Foundation 
of  Savannah,  Georgia.  Herty  has  for  many  years  been  the  only  source  of  supply  to 
the  Government  for  special  formulation  nitrocellulose  sheet  stock. 

A crash  studv  was  performed  of  available  spiral  winding  tubs  machinery  com- 
mercially produced  and  sold  in  the  United  States.  A preliminary  effort  in  this 
area  has  indicated  that  a number  of  manufacturers  of  this  type  of  eauinment  are 
located  within  a 500  mile  radius  of  New  York  City.  The  available  equipment  pro- 
duced by  these  manufacturers  was  investigated  and  studied  for  flexibility  to  pro- 
duce igniter  tubes  of  varying  diameters,  reliable  operation  with  unskilled  or 
semi-skilled  operators,  ease  of  maintenance,  high  production  rates  and  finally 
the  degree  of  engineering  assistance  that  may  be  available  from  the  manufacturer 
in  adapting  his  equipment  to  the  production  of  spiral  wound  tubes  made  of  the 
special  materials  required  by  the  Government. 

The  selection  of  materials  to  be  used  with  explosives,  propellants,  and 
similar  hi'-h  enemy  compounds  is  normally  based  on  the  physical  properties  required 
or  the  resulting  system.  However,  the  ability  tc  use  a giver,  material  with  e 
'liver,  w'l  o”crgv  compound  is  u.l  timatelv  dote  mined  by  the  compati  bi  1 ity  of  the 
tv.<  within  the  resulting  svet'-r:.  There  are  e.ua.1  aspects  oi  comi  atihility  to 
consider:  the  effect  of  the  materials  on  the  high  energy  compound,  and  the  effect 
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of  the  high  energy  compound  on  the  materials.  We  are  assured  the  composition 
formulation  called  for  ii  tin  RFQ  for  the  nitre, e>  1 ]uios>-  iv:  t stock  is  of 
iaCis*  actor  y compatibility,  .in',  it  i.;  presently  rmj  lov<  ■ in  the  manufacture  ot 
molded  igniter  tubes.  However , th<  udhrv.  jo  ...  t p j • r;  ho  i.  v;  ...  i i us  d to 

produce  spiral  wound  igniter  tuber , n quirt  •:  up  vi  . 1 or...  idcat.ior.  for  nmpati- 


bility . 

The  adhesive  that  we  have  developed,  wi  believe,  is  ideally  suited  to  this 
application.  Any  adhesive  chosen  to  bifid  laminate  layers  of  nitrocellulose  paper 
must  be  fast  drying.  Fast  drying  can  be  accomplished  by  utilizing  solvents  with 
rapid  evaporation  rates.  However,  solvents  of  this  type  cannot  be  utilized  in  the 
fabrication  of  igniter  tubes  because  they  woul  i tend  to  dissolve  the  nitrocellulose 
fibre.  Therefore,  adhesives  had  to  be  restricted  to  ones  that  could  provide  the 
necessary  requirement  of  hicih  strength  bonding  without  altering  the  basic  conrtr ac- 
tion or  composition  of  the  laminate  material. 

The  machinery  depicted  in  Figure  (1)  is  the  type  utilized  to  produce  contract 
quantity  tubes.  The  equipment  includes  material  stands  which  are  capable  of  hold- 
ing five  rolls  of  nitrocellulose  paper.  The  paper  is  fed  from  the  material  stand 
to  the  rollers  which  pick  up  the  adhesive  from  the  reservoir  and  d -nosit  the  adhes- 
ive on  one  side  of  the  nitrocellulose  strip.  The  adhe  ivr  reservoir  can  be  heated 
in  the  event  that  elevated  temperatures  are  needed  for  the  proper  application  of 
the  adhesive.  The  individual  slit  strips  of  nitrocellulose  paper  are  then  precisely 
placed  so  that  the  three  ot:  four  laminates  which  would  maka  ur  t.b<  reouired  wall 
thickness  can  be  continuously  placed  on  the  mandril.  Finally,  the  tube  material 
is  moved  oown  to  the  automatic  tube  slicer  which  cuts  off  the  tubes  t o the  desired 
lengths. 

. 

Figure  ( 2 ) shows  the  overlapping  laminations  that  were  provided  in  th  fab- 
ricated tubes  to  produce  the  maximum  rigidity  and  strength  in  manufactured  tubes. 
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adhesive  is  designated  as  numb*  t 0'j4  ) » the  manufacturer  and  is  co.s.i  t . ily 

available.  Tests  performed  by  Lory  on  burning  rates  and  bonding  strength  i ived 
this •material  to  be  well  suited  for  spiral  tube  bonding. 

We  are  certain  that  other  adhesives  form  other  manufacturers  might  also 
have  application  in  the  fabrication  of  igniter  tubes,  however,  additional  efforts 
in  research  will  be  required  to  perform  more  comprehensive  evaluation  of  c1.  :r 
adhesive  candidates. 

Originally,  it  was  anticipated  that  a total  of  GOO  pounds  of  nitrocellulose 
sheet  stock  would  be  sufficient  to  fabricate  contract  Quantities  of  tries  . .1 
also  to  experiment  with  winding  on  equipment  produced  by  four  (4)  other  tu.' 
winding  machinery  producers.  Unfortunately,  in  experimenting  with  various  adhes- 
ive candidates  we  utilized  more  than  the  planned  amount  of  sheet  material,  J.s  a 
result,  we  were  only  able  to  deliver  04  of  the  100  ordered  tubes  in  t!  2G'  r th. 
Our  invoice  for  the  work  performed  has  been  adjusted  to  reflect  delivery  . f h 

lesser  quantity  of  28"  tubes.  All  other  items  in  Scope  of  Work  have  1:  n ./ 

delivered  complete. 


CONCLUSION : 

Delivery  of  contract  quantities  of  tubes  should  demonstrate  the  practicality 
of  utilizing  spiral  wind  techniques  to  tube  production  in  the  dimensions  * cified. 

1.  The  spiral  winding  equipment  used  was  manufactured  by  Faco  V ’.rs 


Inc,  of  Philadelphia,  Penn. 


2.  Adhesive  used  to  bond  laminate  layers  of  nitrocellulose  sheer  v/a ; 
purchased  from  G & A Chemical  Corp.  of  Nashville,  Tcnn. , and  „s 
identified  us  No.  65X1 0S>4. 


3.  Procedure  for  spiral  winding  1 _ straightforward  and  requires  no 
major  modification  of  specified  equipment. 
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